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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a microlens which is easily 
handled compared with conventional lenses. 

SOLUTION: The lens is provided with a handling part 18 in one side of 
the edge of the lens face 16 in such a manner that the part 18 is 
linearly extended on the plane parallel to the lens face and over the 
lens face. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this trans I at i n. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A micro lens which consists of an optical substrate with which a lens side was formed, and is 
characterized by forming the handling section jutted out in the shape of a straight line across said lens side on 
a field parallel to this lens side at the 1 side in a edge of said lens side. 

[Claim 2] Said handling section is a micro lens according to claim 1 currently united with said edge by 
interstitial segment between the ends. 

[Claim 3] A micro lens according to claim 1 by which a flat side for making easy adsorption maintenanc by 
attraction means from the side of said lens side is formed in said handling section. 

[Claim 4] Said flat side of said handling section is a micro lens according to claim 3 which is an upper part 
[ which is extended along the expanding direction of said handling section ] flat [ it is as right-angled as said 
lens side, and ] side. 

[Claim 5] It is the micro lens according to claim 1 currently asymmetrically formed about a virtual flat surface 
which crosses said handling section that said handling section should specify one field of both sides of said 
optical substrate, including an optical axis of said lens side by forming said lens side in one field of said optical 
substrate. 

[Claim 6] Said lens side is a micro lens according to claim 1 which is formed in one field of said optical board, 
and is characterized by forming a mark for specifying a field of either of the both sides of said optical board as 
said handling section. 

[Claim 7] It is the micro lens according to claim 1 which two or more lens sides are formed in said optical 
substrate in line, and elongates said handling section along the alignment direction of said lens side. 
[Claim 8] Said optical substrate is the formation method according to claim 1 which consists of a crystal 
substrate. 

[Claim 9] Said crystal substrate is the formation method according to claim 8 which is a silicon crystal 
substrate. 

[Claim 10] Said micro lens is the formation method according to claim 1 which is a diffraction mold optical 
lement. 

[Claim 1 1] A micro lens according to claim 1 which is a micro lens which an end face of said optical fiber is 
made to counter said slot and is arranged so that it may be optically combined with an optical fiber arranged in 
a slot formed in a support substrate, and is characterized by forming the adaptation section which has an out r 
diameter qual to an outer diameter of said optical fiber in a side also at said edge of said lens side. 
[Claim 1 2] An optical module characterized by forming the adaptation section which is characterized by 
providing the following, and which it is an optical module, and the handling section jutted out in the shape of a 
straight line across said lens side on a field parallel to this lens side is formed in the 1 side in said edge of a 
lens side of said micro lens, and has an outer diameter equal to an outer diameter of said optical fiber in a side 
also at said edge An optical fiber arranged in a slot formed in a support substrate A micro lens which an end 
face of said optical fiber is made to counter said slot, and is arranged so that it may be optically combined with 
this optical fiber 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a suitable micro lens to constitute 
from a minute diffraction mold optical element like a CGH element especially, and an optical module about the 
optical module containing a suitable micro lens and this suitable to apply to an optical-communication device. 
[0002] 

[D scription of the Prior Art] The micro lens optically combined with an optical element like the laser diode 
used by optical communication or an optical fiber is indicated by JPJ-1 99006, A and JP f 1 1-295561 A 
According to the former, using a ball lens spherical as a micro lens is proposed, and preparing an annular 
portion in the edge of the circular lens side of a micro lens is proposed according to the latter, by being 
arranged at Mizouchi formed on the semiconductor substrate in which said optical element carried out is 
carried, these micro lenses make an optical axis in agreement, and are mutually combined optically by said 
optical element proper — as — positioning 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the handling of the micro lens for not passing over the 
diam ter of a conventional micro lens like the micro lens in which a ball lens or an annular portion which was 
described above was prepared to 100 micrometers - about 200 micrometers, but arranging such a very small 
lens in a predetermined part is not easy. Moreover, although a flat side is prescribed to the circumferentia 
which surrounds a lens side by the micro lens in which the annular portion was prepared, since the peripheral 
surface of a lens is a circular curved surface, it is not suitable for attraction maintenance using the negative 
pressur from the side of a lens. 

[0004] Then, the object of this invention is for handling to offer an easy micro lens as compared with the 
former. Moreover, other objects of this invention have the attraction maintenance using negative pressure in 
offering an easy micro lens. Furthermore, other objects of this invention have handling in offering the optical 
module containing an easy micro lens. 
[0005] 

[Means for Solving the Problem] The next configuration is used for this invention in order to attain the object 
<Configuration> This invention is characterized by forming the handling section jutted out over the 1 side in a 
edge of said lens side in the shape of a straight line across said lens side on a field parallel to this lens side in a 
micro lens which consists of an optical substrate with which a lens side was formed. 

[0006] Since maintenance of said handling section concerning this invention in said handling section is attained 
on th occasion of handling of a micro lens by holding this handling section using a pinching means or a 
negative pressure attraction means since it ******s in the shape of a straight line across said lens side, it 
b comes possible [ dealing with a micro lens easily as compared with the former ], without [ without it does 
breakage to a lens side on the occasion of handling, or ] polluting this lens side. 

[0007] Said handling section can be united with said edge by interstitial segment between the ends. Moreover, 
said handling section can be formed in the shape of a cantilever. 

[0008] It is desirabl to form a flat side for making easy adsorption maintenance by attraction means from the 
side of said lens side in said handling section. 

[0009] It is as right-angled as said lens side, and said flat side of said handling section can consist of upper 
part flat sid s extended along the expanding direction of said handling section. 

[0010] Right and left can form said handling section asymm trically about a virtual flat surface which crosses 



http://www4.ipdl jpo.gojp/cgi-bin/tran.web^cgi_ejje 



2004/01/13 



2/4 s<— zs 



said handling section that one field of both sides of said optical substrate should be specified, including an 
optical axis of said lens side. Mor ov r, a mark for specifying a field of either of the both sid s of said optical 
board can b formed in said handling section. It becomes easy, when a lens side is formed in one field of said 
optical substrat s by making said handling section unsymmetrical or giving a mark to the handling section to 
distinguish [ of whether this lens sid is which field ], and when a lens side where optical properties diff r 
mutually is form d in both sides of said optical substrate, distinction of any each of that lens side that reaches 
on the other hand and shows the optical property of another side is becomes easy. 

[001 1] Two or more lens sides can be formed in said optical substrate in line, and said handling section can be 
expanded along the alignment direction of said lens side in this case. 

[0012] A crystal substrate like for example, a silicon crystal substrate can be used for said optical substrate. A 
diffraction mold optical element using diffraction phenomena can be formed in said lens side. 
[0013] As optically combined with an optical fiber arranged in a slot formed in a support substrate, when said 
micro lens is a micro lens which an end face of said optical fiber is made to counter said slot, and is arranged, 
also at said edge of said lens side, the adaptation section which has an outer diameter equal to an outer 
diam ter of said optical fiber can be formed in a side. By being able to constitute an optical module and fitting 
said adaptation section of said micro lens to said slot on said support substrate by said support substrate and 
micro lens optically combined with an optical fiber and this optical fiber on this support substrate, it is 
comparatively easy and highly precise, and optical-axis doubling of an optical fiber arranged in said slot and a 
micro lens which suited said slot can be performed. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to details about the gestalt of 
impl mentation of a graphic display. 

<Example 1> D rawi ng 1 shows the optical module containing the micro lens concerning this invention. The 
optical module 1 0 concerning this invention For example, a support substrate 1 1 like a silicon crystal substrate, 
The light source 12, for example like .semiconductor laser prepared in surface 11a of this support substrate, it 
has the micro lenses 15a and 15b of the couple which an end sets a gap mutually between the positioning **** 
optical fiber 14, and this optical fiber and said light source 12 by the concave 13 formed in surface 1 1a of said 
support substrate 1 1 , and is arranged in order to receive the light from this light source. 

[0015] While has been arranged near the light source 12 and micro-lens 15a consists of an optical substrate 17 
form d in the field where the circular lens side 16 which has the collimation function to change the divergence 
light from this light source into the field which counters the light source 1 2, and to change this divergence light 
into the parallel flux of light at the time of a carrier beam counters the light source 1 2. Moreover, micro-lens 
15b of another side arranged between micro-lens 15a of one of these and end-face 14a of an optical fiber 14 
consists of an optical substrate 17 with which the circular lens side 16 for making the core of said end-face 
14a of an optical fiber 14 condense said parallel flux of light which passes through one [ said ] micro-lens 15a 
was formed in the field where it counters with end-face 14a of an optical fiber. 

[0016] Therefore, both the micro lenses 15a and 15b are formed in the field where the lens side 16 which 
shows an equivalent optical property optically counters mutually [ both the optical members 1 5a and 1 5b ], and 
the lateral surface of an opposite hand in the example of a graphic display. When said optical fiber 14 consists 
of single mode optical fibers, it has the outer diameter of about 1 25 micrometers, and the lens side 1 6 of each 
micro lenses 15a and 15b is formed for the diameter of a value smaller than the outer diameter of an optical 
fib r 14. 

[0017] The concave 13 on the support substrate 11 is a V character-like concave in the example of a graphic 
display, and when an optical fiber 14 can accept the circumferential wall in this concave selectively, an optical 
fiber 14 is supported proper on the support substrate 11. moreover, it is being fixed by said light source 12 on 
surface 1 1 a near the trailer of a concave 1 3 through electrode 1 2' which is formed using the photolithography 
technology used by the semiconductor manufacturing technology and which was known well conventionally so 
that the optical axis of the luminescence side may be in agreement with the optical axis of the positioning **** 
optical fiber 14 with said concave 13. 

[0018] Th micro lenses 15a and 15b of the couple arranged between the light source 12 and an optical fiber 
14 are optically equivalent as th y described above. However, according to a use, both focal distance can be 
changed mutually or suppose that it is the same. Below, these micro lenses 1 5a and 1 5b are xplained further. 
[0019] Each micro lenses 15a and 15b consist of an optical substrate 17 with which the circular lens side 16 
was formed as they described above. When it is the light of wavelength [ as / whose light from the above 
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mentioned light source 12 is 1.3 micrometers- or 1 .5 micrometers as this optical substrat ], a crystal substrate 
like a silicon crystal substrate can be used. 

[0020] The lens side 16 which has a diameter smaller than the outer diameter of an optical fiber 14 is formed in 
the field of one of these as described above in the optical substrate 1 7. Each micro lenses 1 5a and 1 5b can be 
formed using the FOTORISO etching technology used by the semiconductor manufacturing technology for 
formation of this lens side 1 6 with the CGH el ment which is one of the diffraction mold optical elements. 
[0021] With a CGH element the diffraction mold optical element which shows a desired optical property is 
formed by asking for the pattern of a photo mask required to obtain a desired optical properly from the optical- 
path-difference function of the optical element which shows a desired optical property using a computer, and 
performing etching processing to the request part of an optical substrate using the mask pattern as known well 
conventionally. Therefore, the lens side 1 6 which shows a desired diffracted-light study property can be form d 
by etching processing to the request part of the optical substrate 1 7 using the above mentioned mask pattern. 
[0022] th lens side 16 — the lens side of said not only diffraction mold optical lens side carried out but a 
refraction mold — it can carry out — moreover, the lens side 1 6 — said — as [ carried out ] — it cannot be 
involved circularly but can form by the shape of a desired plan type. 

[0023] In the example of a graphic display, the handling section 1 8 which has linear dimension [ of 250-300 
micrometers ] L is formed in the 1 side of this circular lens side 16 in one. The handling section 18 is formed in 
this edge in one, and it is linearly elongated in a longitudinal direction so that right and left may become 
symmetrical about the virtual flat surface P (refer to drawing 2 ), i.e., a vertical plane, which moreover passes 
along the optical axis of the lens side 16, so that the Johan section in the edge of the lens side 16 may be 
surrounded in the pars intermedia between the ends. Moreover, the handling section 1 8 has a rectangle cross- 
section configuration in the whole which has the height size H of 100-200 micrometers, and the longitudinal 
direction size W of 100-200 micrometers, and rectangular flat side 18a is specified on the upper surface. 
[0024] Moreover, in the example of a graphic display, the adaptation section 1 9 which consists of an arc- 
shaped edge which met the rim of this lens side is formed in the side in one also at the edge of the lens side 
16. The outer diameter of this arc edge 19, i.e., the adaptation section, is set up equally to it of an optical fiber 
14. Therefore, each micro lenses 15a and 15b can make the optical axis in agreement with the optical axis of 
the optical fiber 14 arranged on this concave by turning the lens side 16 in the predetermined direction, and 
locating the arc-shaped edge 1 9 on a concave 1 3. 

[0025] At this time, flat underside 1 8b except the arc-shaped edge 1 9 of the handling section 1 8 rides on flat 
surface 11a of the support substrate 11. Therefore, it is fixable to the support substrate 1 1 by this underside 
18b. 

[0026] By the optical module 10 concerning this invention, the handling using a negative pressure maintenance 
means lik the negative pressure sucker which carries out attraction maintenance of the pinching means or the 
handling s ction 18 for putting the handling section 18 jutted out of the lens side 16 over both longitudinal 
directions along this lens side on the occasion of inclusion of a up to [ the support substrate 1 1 of each of said 
micro lenses 15a and 15b ], for example by the upper part flat side 18a becomes possible. In the handling by 
this handling section 18, since the lens side 16 does not contact said means for that handling, breakage by the 
contact which did not receive contamination by adhesion of the oil by the contact which the lens side 1 6 
described above by this handling, dust, etc., and was described above is not received. 

[0027] Th refore, by the handling by said handling section 1 8, comparatively easily, since each micro lenses 1 5a 
and 1 5b can be arranged in a proper location with a predetermined position, the assembly activity of the optical 
module 10 becomes quick and easy. 

[0028] <Examples 2 and 3> When the handling section 1 8 is formed in bilateral symmetry about the virtual flat 
surface P (refer to drawing 2 ), i.e., a vertical plane, which passes along the optical axis of the lens side 16 as 
shown in d rawin g 2 , the mark 20 which specifies whether the lens side 1 6 is formed in which field of the both 
sides of the optical substrate 1 7 can be given to the handling section 1 8. 

.0029] A mark 20 consists of a concave formed in one flank of flat side 18a of the handling section 18 in the 
sxample shown in drawing 2 . In this example, when micro lenses 1 5a and 1 5b are regarded as a mark 20 being 
ocated in a left hand, it can know easily that the lens side 16 is located in the field of that this side. 
.0030] Moreover, although this lens side can b formed also in the field in which the lens side 1 6 of the optical 
substrate 17 was established, and the field of an opposite hand, even if it is in this case, it becomes possible to 
dentify ach lens side easily on the basis of a mark 20. 

.0031] Therefore, since discernment of the lens side 16 of micro lenses 15a and 15b becomes easy when 
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carrying out adsorption maintenance of the flat side 18a of pinching or this handling section for said handling 
section 1 8 and arranging micro lenses 1 5a and 1 5b in a pred termined part, the assembly activity of th optical 
module 10 becomes still easier. 

[0032] preparing expanding section 18' in one half one of on either side about the virtual flat surfac P 
(referring to drawin g 2 ), i.e., a vertical plane, which passes along the optical axis of the lens side 1 6 of the 
handling section 18 as it replaces with said mark 20 and an imaginary line shows to drawing 2 — the handling 
section 18 — right and left — it can suppose that it is unsymmetrical and the lens side 16 of the optical 
substrate 17 can be easily identified with the asymmetry of this handling section 18. 

[0033] Furthermore, although each showed the example which the handling section 18 elongates greatly in both 
the longitudinal direction across this lens side on the lens side 1 6 when described above, this can be formed in 
the shape of [ so-called ] a cantilever by making only one longitudinal direction of the lens side 1 6 elongate th 
handling section 1 8. 

[0034] <Example 4> The example shown in d ra wing 3 sets a gap mutually in the expanding direction of this 
handling section in the one handling section 1 8, and shows micro-lens 1 5c which aligned and formed two or 
mor lens sides 16. Although not similarly illustrated in the above mentioned example, the adaptation section 19 
which suits the concave 13 on the support substrate 11 which receives an optical fiber 14 is formed in the 
margo inf rior of each lens side 1 6, respectively. Also in this example, the mark 20 as shown along with drawing 
2 can be formed. 

[0035] When described above, although the concave 1 3 showed the example of a V character slot, the various 
cross-section configurations which can hold an optical fiber 1 4 can be given to not only this but the concave 
13. 

[0036] 

[Effect of the Invention] According to this invention, as described above, handling actuation in said handling 
section jutted out in the shape of a straight line across said lens side becomes easy in this lens side at the 1 
side in the edge of a lens side by forming the handling section jutted out in the shape of a straight line across 
said lens side on an parallel field. Moreover, handling actuation in this handling section enables it to deal with a 
micro lens, without [ without it does breakage to the lens side of a micro lens, and ] polluting this lens side. 



[Translation done.] 
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■tf<o«t^^aii 2 S3t^e,co3t^§it-5^<flfr 
05 fB£#Sffi 1 1 ©Sof 1 1 a ClJgffc^nfclHSS 1 3 K«fc 

A'tWfBJt;® 1 2 £(DF^TfflSKP^£fc^Ti2@$n 
5-^7^^DL.>Xl 5 ai5j;tf 1 5 bt&VaZ. 
-5. 

io [ o o i 5 ] ytm i 2 ©ifi&tcgeM£ nfc— v-r 2 

DU>X1 5all, 3fc2gl 2>rM[6]T^MtC, K%aw> 

-T^)3U^-h«tgS:^TSn^<DU>X®l 6*t^iH 
1 2lC*KpJ-r^)MtC^$n^:3t^a«l 7fr*>f3.Z. 

15 dCD-^CDV'f i7DU>Xl 5 a tft^r-f Al 

4«^ffil 4 a <h<DP B 1tCiB^$n-5te^<DV-f ?bl/> 
Xl5bH Wte-^WV-f ^nl/>Xl 5 a£j&5iW 
fB^fTT^Sr^^yf A*l 4C0gj}fS^ffil 4 a0(|><Ci>0 
tC*^^-e-Sfc*on^^>Xffil 6«7 7</« 

20 ®1 4 a<httfaT5u5lCi^£tt;fcft^a«l 7fr<btf.- 
-5. 

[0 0 1 6] S7-f^nl/>Xl 5 a43«fctf 1 

5 b (i. S^WfiajTtt. 3t*S9C«MBa:3tt*»tt*«"r 
U->X65 1 6 tmiK&mt 15a, 15b QSVXCftffi] 

25 Tz>miiKMm<Dn.mm\zMf8.2nT^z>. mzytyr 

-f Al 4«, #J;U;f->>^U^- K^7 7-f A*-C«fiS:$ 

nrvi-si^. #51 2 5 /im©«.s*fi/. s-v-f^o 

1/>X1 5 aisi^l 5 b©l/>Xffil 611 

ai 4<D9\-m<koib'h2um<DW.m-vmi8.2nT^2>. 

30 [0017] 3£J$g« 1 1 ±(DWm 1 3 H 0^<D«3JT 
-fni4?5^SSl litCiglEtC^^ns. 

striae 1 2 «, *<D%ym<?>ytm^ miwm 1 3 ic 
35 J:o&ift»^nfc)t77-f/u 4w^«tc-®-r-5«t 

ft^**ijfflbTjgj5E$n5«£3)5j;<»]enfcs®i 2' 
^it, tarn 3 (Dmtftmvi&m-emm 1 1 a±fz@ 

5£.$nT<A-5>. 

40 [0 0 1 8] 3t«l 2feJ:t;)t7 7<A-l 4P B 1tCiBllS 
tlfc— *f«V-f i7DU>Xl 5 a*5«tt/l 5 b«> WtB 

little]— tT-SClt^T^S. £AT-C«. dn^WV-f 
45 2DU>Xl 5 a. 1 5 btCO^TSe.KiJJlJirr-S. 
[0019] §7-f^Dk>Xl5a, 15bll WfE 

^©ttj&WLtfl. 3/imJitBl. 5miti<OJ;o^: 
50 &S©3te-e*S<h#, -> l J3>MSIffi©<k7&^SS 
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[0 0 2 0] t^8«1 7tCtt. ffifBLfctfcO, -e-CD 

fig£#T£U>X®l 6*<^J5£;*nT<^5. 

7* HJ V • X-y^>yfefi5£ffl^. &V-f£aU>X 
15a, 15b £®#fH^#iSH L »-0-e<&-5 C GH?H 

[0 0 2 1] CGHifTd t£#cfc<*[]'E>*l-0>-5.J: 

\7 <»fftm®m^(DX.y3->?®M\z&r). f9rM©®$f 
ft#4#te£^-ri->X®l 6Sf^t5Ct*«Tf5. 

[0 0 2 2] U->X®1 6«, WfBbfclElSfM^U> 
X®(C^e.r. B^1!C0U->X® it" * 

[ 0 0 2 3 ] m^<DWT?\t, ZWRMUyXW 1 6(0— 
fijlc, &iA«2 5 0~3 0 0 AtmCfi^tffiLStt 

«. ^-©Mssp B icD^p B igRTU'>x®i 6 nmmz&itz 
±^m^mom<^o\z, f&mmz-i^mzm^n. 

L*>fcU>Xffil 6Wftf|i)£a3i5S¥®P (02# 
fig) -r^fc^S«®tg8LT£^M«:<i:?5:-5J:a{-, 

tfl 0 0~2 0 0 ixm<D&2^&H$i£ZfimX& 1 0 0 
~2 0 0 Mm©«S^|6]-tffiW?£Wr-5^fC^«»f® 
«M*£*U -^coJiSK^Jgcospfi® 1 8 a«Jtl 

[0 0 2 4] 0*<7)«aj-Cti, U->X® 1 6C0&gB 

m^ttzm-SM i 9#— ^Mtc^fiK^nxv^. ceo 

5Btt*»Tfctofcii£« 1 9C0ttgf*. 

>X1 5 a, 15 btt, -£-C0U>XMl 6 £f?r56c07jft 
»C(6jltT!I«©ig:HBl 9£G0m 3 ±tC&g£*3 £ <h 

[0 0 2 5] ®&SB1 8cO*#COSg&l 9 Sr 

Rfc T®1 8b(l £#Sffil lco¥i!ft^®l 

la±KS[|5. HE-dT, ^©TI18bt^Sfil 1 

[0 0 2 6] *SSW»C^5^ ; Ev J 3.-;H 0TI1 WfB 
g-V-f i7DU>Xl 5 a, 1 5bC0£J#8«l 1 ±^CO 
Ja^&^-KKSU U>X® 1 6^6KU>X®lC»oT 



WL$>z>^\zsm.mi 8 &mAitt<D±jj¥-mm 1 8 at? 

Aft^Ttt^^'S. dCO^Xfiggl 8-C©«[®T«, u> 
XW 1 6 *^<DSl&(Dfca6OTfl{[|B^StCg«-r-5 ~£tf 
05 &H^t*»e>, CCD^fttCi-pTU->X® 1 6jWffiffiL 

£fclttrfBLfcig«tcJ:£Sfg£§tt.5£<>: 

[0 0 2 7] taiBStSgfl 8T<Olt®tCj;0. 

10 JtUW^Str. i7Dl/>Xl 5 a, 15b*ft 

*S?a.— JH 0<D^H:T^^ffl^o^Bt7a:-5. 
[0 0 2 8] <JM*0iJ2*5j;tf 3> 02lC^£nT^-5 

15 ¥®P (0 2#fig) T&^^IfiBtCglLTfcfrfcMfrlC 
MfiLZtlT^Ztg. ?t^Sffil 7<Df^®CD^*,0D{5in 
cO®K:U->Xffil 6^fi£$nT^^>^*^-r-5Sei 
2 0£$tftgBl 8tC#-rc<h*iT#-5. 
[0 0 2 9] @ 2 {C^-r«SJT«. SBI20d^®g518 

20 co^ssi 8 a<D—&m\zj&i&2n7zwmfr<btez>. z. 

co0«Ttt. SB32 O^&^lCfiM-T-S.fe^lCV-i'^aU 
>Xl5a, 1 5 b£j|fc<i:£, ^-©#flff©®lc U->X 
®1 6^feSCt=£^tca-5dt^-C#2., 

[0030] Sfc. ft3**fii 7©i/>xn etmv- 
25 e.nfcstRjktffliicDstcfc. &i'>xw$:mf&-rz>z.iz 

WV$2>tfi, CO ^3 Tt>. gB32 0€rSiplC. 

[0 0 3 1] ^Ofc«i< WfB^&SSl 8£gl5j$ifc.5Mi 
@E«t&SBcO¥ffi® 18a Sff«)llT?-f ^7 D U->X 
30 15a. 1 5 b&mi£ffiffi\ZWim?Ziit. v-f :7 n 
>Xl5a, 1 5 bC0l^>X® 1 6 

[0 0 3 2] StrlB§S12 0Ktt*T. E21C{53S^T^ 
35 Tt*5 0. StSBCl 8C0U>X® 1 6C07t«i$rjl^(EJ® 

n^-^cD-^lC{*S8C 1 8 ' SrStt-5Ci{c«tO. K 

8 CO^^ttlCk T3t^Sffi 1 7 CO U- >X® 16St 
40 8{C^SiJ-r*Clt**T^-S). 

[0033] seic. B8iBbfe<i:^5Ttt, v^-rnfc, 

1C&S51 8^k>Xffil 6±-Cg^>Xffi^^T^C0 

ffimjj&uz*g<fa&?2>m$:7ikLtzt>\ ®ftaei8* 

u>XMi 6 co— 7?co«l7?|6]fcco*.#fi$-B-^c:i:irJ: 
•5. 

[0 0 34] <^fiSJ4> 0 3l:StPJIt 1 OCO®& 
S818K, &m&&<DW&j5fa\Zttmzfflm%}$^XWi 

■&<D\/>xwi 6zmmvTM&.i,tc-?-i ?au>xi 

50 5 c*/Tt. %V>XM 1 6COTigttC«. BtHBLfc«iJ{C 
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?z.m sfi 1 1 ±<Dwm i 3 Kig^sn-sg^gB i 9 

[0 0 3 5] fi3I2Lfctr5T«. GaSl 3AiV^jg<0 05 
[0 0 3 6] 

[^^wjaim] *3fiwcj:ntf. s«rfBbfc«fc5tc. u> 10 

12 u >x®$m zTW.mmz*m k> mrm&m z 
z.t\z£z,. mmuyxm^^xm^mzmoai-m 

■f * □ ^ >x£i& o & o z. £ at pjflg t 



[Sis©fa*^ia^] 

[01] *^wic^-5-7-f ^du>x (Mftmi) z-s 

[0 2] *^^IC^^-7-f 2 UU>X(D¥k#m2i$£.Tf 
3 

[0 3] *^^(C#S^i'DU>Xco^«:0iJ4^-r 

[^F^OTiSJ^] 
1 0 3t^E^i— )l> 
1 1 £}f S« 

i 3 cast 
14 y&yin 

15a, 15b, 15c 7<^D1/>X 

i 6 u>xm 

1 7 ^Sffi 
1 8 IR&gB 
18a ¥ififfi 



[01] 



[0 3] 




[0 2] 




19 18b 



18- 




^ 18b 
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(51) Int. CI. 7 SSS'JfS^ FI f-73-K (##) 

HOIS 5/022 HOIS 5/022 

m)mw% m f^-a(##) 2H037 bao3 baos cai2 daos dao6 

3f[«$5iilX££yFUTg7#12^ &m%. DA12 

l3H*5££*tl*9 2H049 AA04 AA26 AA37 AA65 

(72) mm fcA 5F041 M42 DA19 DA32 DA82 DB07 

m^SB^K^y^lT§7#12^ 10 EE04 EE08 EE16 FF14 

iMittiS^ttrt 5F073 AB27 AB28 BA01 FA07 FA08 

FA13 
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